INTRODUCTION
Pharmacogenetic (PGx) tests could transform how we prescribe medications. PGx tests assess whether a patient has specific genetic variants that could affect their likelihood of treatment response or risk of an adverse drug reaction. 1 Currently, providers may order a variety of genetic tests in their clinical practice, including tests for disease susceptibility and diagnosis. PGx tests likely represent the next wave of genetic testing offered in the clinic, especially given the development of PGx test panels. PGx test panels check for multiple genedrug interactions to guide medication selection for common conditions, such as depression and chronic pain. Anticipating that adoption of these tests will continue to expand as part of routine clinical care, we felt it important to delineate provider's current knowledge of and experience with PGx testing.
Few surveys have assessed physicians' knowledge and attitudes towards PGx. 2, 3 In this report, we present data from a baseline survey of primary care providers (PCPs) and mental health providers (MHPs) enrolled in the PRecision medicine In MEntal health (PRIME) Care study, a Department of Veterans Affairs (VA) clinical trial assessing the utility of PGx for treatment of major depressive disorder (MDD). 4 METHODS PRIME Care MHPs and PCPs enrolled in the study could refer patients with MDD for PGx testing. Site principal investigators (PIs) used individual and group outreach to recruit and enroll eligible MHPs and PCPs. At enrollment, providers completed a baseline survey with questions adapted from the literature 3 that included the following: (1) demographic questions, (2) Likert-type questions to assess self-rated comfort with genetic test utilization (response choices included: strongly agree, somewhat agree, neutral, somewhat disagree, strongly disagree, and prefer not to answer), (3) multiplechoice questions assessing genetic test order frequency, and (4) yes/no questions assessing knowledge about PGx drug labelling. Practice location was used to classify providers as MHPs or PCPs and compare responses. Likert-type responses were collapsed to determine the proportion of providers in agreement (strongly agree or somewhat agree) with the statements. MHP and PCP responses were compared using t tests (continuous outcomes) and chi-squared tests (categorical outcomes) using SAS 9.4 (Cary, NC).
RESULTS
From July 11, 2017, to February 13, 2018, 342 prescribers from 19 sites completed the survey. Ten providers were excluded from the analyses because they either could not be classified as a MHP or PCP (n = 2) or could not order the panel (n = 8). Most providers practiced in a mental health care setting, were female, were White non-Hispanic, had completed their clinical training after year 2000, and spent > 50% of their time in clinical practice ( Table 1) . Only a quarter of providers were aware that the FDA has revised drug labels to include information about PGx. Less than 15% of either group had ordered a PGx test to guide psychotropic medication prescribing. Ordering genetic tests for disease susceptibility or diagnosis were more common among PCPs than among MHPs.
More MHPs felt well-informed about genetic testing and comfortable ordering a PGx test (Fig. 1) , whereas PCPs were more comfortable ordering genetic tests for disease susceptibility. The minority of providers reported access to genetics expertise. Less than a third felt that their genetics training was adequate for clinical practice.
DISCUSSION
Among PRIME Care providers, few had experience ordering genetic testing in general, and PGx testing specifically, in the past year. The minority of PCPs expressed comfort ordering any genetic test, access to genetics expertise, and feeling that their genetics training is adequate for clinical practice; PCPs expressed the most comfort ordering genetic tests for disease susceptibility (e.g., BRCA testing for breast and ovarian cancer risk). Given the expansion of genomic medicine, these findings highlight the need to develop educational initiatives, provide expert consultation, and integrate decision support tools in clinical care to facilitate appropriate genetic test utilization and uptake. 5 A limitation of this study is selection bias. We do not know how many providers were approached about enrollment and how representative the providers who consented to the study are compared to those who did not enroll. It is likely that enrolled providers may be PGx enthusiasts and/or early adopters; therefore, providers in the general population may be even less comfortable with genetic tests than the providers enrolled in this study. This only reinforces the need to train and provide guidance for providers using these tests.
